The aim of this study was to determine the normal volumetric values of thymus tissue by sonography in healthy newborns.
INTRODUCTION
The thymus is a solid organ responsible for the imminological response of lymphoid tissue elements. The thymus is responsible for T cell differentiation and maturation and exhibits volumetric differences in response to stress. The differences between prenatal and postnatal periods were evaluated by sonography method in intrauterine period. The studies evaluating thymus tissue in risky pregnancies in the last trimester are available in the literature [1] [2] [3] [4] [5] [6] . Measurement of thymic size in the neonatal period may be useful in assessing the general immunological status of the child and response to sepsis in the neonatal period [7] [8] [9] [10] [11] [12] [13] .
The aim of this study was to determine thymic index and other volumetric reference values in the newborn population according to changing parametric variances.
MATERIALS AND METHODS

Patient Selection
Two hundred twenty healthy newborns were included in the study [gestational week 37 to 42 weeks, mean gestational week 38]. Informed consent was obtained from the parents during the study. The ethic research was obtained by the local committee of the hospital. Gestational age was confirmed by sonographic confirmation by patient age and clinically confirmed according to Ballard criteria. The newborns included in the study were selected from those born by spontaneous vaginal route. Body weight and height were calculated after birth. Apgar scores of the patients were within normal limits. There were no cases of sepsis during the patient follow-up. The patients were followed by the mother after delivery and discharged within 48 hours. The patients were evaluated in terms of prenatal and postnatal factors that would cause volumetric changes in thymus tissue and were selected among the patients who did not develop any problems during follow-up.
Evaluation of Thymus Size
Thymus sonography was measured with 10-MHz linear probe to prevent variations. Each dimension was repeated 3 times and the mean values were calculated. The focus was placed on both superficial and deep areas, accurate measurement of thymic dimensions, drawing of thymic lines, and good definition of deep extensions.
In all cases, thymus, transternal, parasternal and intercostal approaches were examined in longitudinal and transverse planes. The suprasternal approach was also used to see if there was a suprasternal extension of the thymus. To obtain standardized thymic dimension values, measurements were performed when the thymus had the widest transverse diameter with well-defined contours. The thymic index [TI] was calculated by multiplying the largest transverse diameter by the largest sagittal area and was also analyzed for various clinical variables such as sex, weight, and pregnancy. Changes in the appearance of thymus and echo tissue properties were recorded in both transverse and longitudinal planes. A single radiologist performed all measurements to eliminate interobserver variations.
STATISTICAL ANALYSIS
All statistical analyzes were performed with Statplus statistical software. 
Thymic Size and Dimensions
DISCUSSION
Thymus is an organ that can be easily evaluated by sonography in neonatal period. Sonography does not contain ionizing radiation especially in childhood, it is easy to reach and can be completed without sedation in a good [2, 4, 5] . Sonographic evaluation of thymus tissue will be meaningful in terms of reactive responses of newborns followed by sepsis. Although thymus tissue has a specific shape and echogenicity, abnormal variations can be confusing. In order to eliminate these variations and minimize operator-dependent differences, all measurements were made by one person and one machine in our study.
When the measured values in our study were compared with similar studies, differences were found between the dimensions of thymic tissue. It is thought that these basic differences may be due to social developmental differences. In addition, differences in body weight between communities are likely to play a role.
According to some studies, thymus sizes were found to be smaller in girls than boys in the first 2 years [2] . However, there was no difference between the two sexes in proportion to body weight. In our study, thymic volume was found to be higher in girls than in boys. The main reason for this difference is the difference between the population age group between the studies. In addition, the same results were found in our study and the other study in the similar age group.
In our study, a positive correlation was found between thymic index and birth weight and body length. The thymic index obtained as the product of all three dimensions among the thymus size in terms of representation is considered to be the most acceptable parameter for the evaluation of the volume dimension. The correlation between thymic index and body length and correlation with weight were found to be higher. However, these values should be evaluated by studies conducted in large populations.
There are some limitations in our study. Especially for the optimal evaluation of the study, it would be more meaningful to have three inter-correlation coefficients with higher inter-correlation coefficient in the wider population. It would be more meaningful to evaluate sepsis in the preterm population and follow-up of the study. In addition, clinical evaluation of thymus blood flow with doppler sonography will be an additional radiological parameter.
